Use of phage display and polyvalency to design inhibitors of protein-protein interactions.
We describe the synthesis of an inhibitor that interferes with critical protein-protein interactions occurring during the assembly of anthrax toxin. Using a phage display selection strategy, we isolated a peptide directed against the cell binding moiety of the toxin that was able to interfere with binding of the enzymatic moieties. Because the cell binding moiety of the toxin is a heptamer, the peptide can potentially bind up to seven equivalent sites. We synthesized a polyvalent molecule displaying multiple copies of this peptide and showed that it is a much more potent inhibitor than the free peptide. Because little structural knowledge of the interacting proteins was required to synthesize this inhibitor, we believe that this approach may prove useful in the design of inhibitors of protein-protein interactions in other systems.